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im^m 1 8 ] 
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[0 0 0 2] 

[^*^Mf] 

[0 0 0 3] 
[0 0 0 4] 

CtV^C7)^:KT\ m&%R0M (Read-On ly Memory) iZ^ihir, ^fff§14<7) 
RAM (Random Access Memory) O "511^14 t> ftT £ 0. R0Mi:R AM<7) 

'J t Lt, FeRAM (Ferroelectric RAM) tMRAM (Magnetic RAM) & Hf! 
l§^nrv^ 0 FeRAMIi, %m Wfc* * < "T & <h #*3B£ 
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[##Sfc*:iK 1 1 

r-r • -r- • -f- • -f — , >r >^-t->3t^ • v; kxt- h • -9-— 

ri»«bt&203W (2002^) (2002 IEEE International Sol id-State Circuits Conf 
erence, Digest of Technical Papers, pp. 202-203. ) 

[#MftT^cm2] 

. 5--r-ff*\ r^^.^y'xXK ffS923Htf*<b£926H (2002^) (20 
02 IEEE International Electron Devices Meeting, Technical Digest, pp. 92 
3-926. ) 

J 9 4 )V • -fe * n y ? 9 . * 'J -7-^y3'7 7\ y M yx^f • 

. 7-?-U)l> • H91M^f>H92M (2003^) (2003 Non-Volat 

ile Semiconductor Memory Workshop, Digest of Technical Papers, pp. 91-92 
.) 

[0 0 0 5] 

i&m&mvk Lints mm] 

mmt**') * ram tLxm^&tzib Kit ^ w£&frm$tfr$mt ig 

^Jfiffc-Cfi, -HfrfclSffl. #!l;U£20nsfISfi, ffl^b^Km&t£ijf£ LMtt&tt 

TOlb^WS^^tS J:^, +#fcl$IIB. Wx.fiT20nsjgJK, KRS** 
it & it *U£& 

[0 0 0 6] 
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AM<h Lt SRAM (Static RAM) ^Juim^hfiX^ho ^(D—fctfj 

* Hit U SRAMW^^'J T W ^^^'JTl/^-Ci 

fiP *> ^ ©J&i/Mt £ *t 9 »&<^i!jfEj£ll: \z (51 D ^ •€ 'J -b r * -fc ^ 9 K fi« 
[0 0 0 7] 

^zx\ *§mm<7)BMi±^ m^mft^j ^^mmx\ ^mt^^^xo^m 

[0 0 0 8] 

mm £ m^i- £ /c #><D^m 

[0 0 0 9] 

K ^ * <h A7J $ tltz T K W * <h **-Sfc L ^- * ^ ? £ 
[0 0 10] 
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[0 0 1 l ] 

yn-y^^tt^-r^iu^^-ti, #«J|5j|£;ft&<,^\ »CM0S (fflMM 

^«±^ffM£ti& 0 ilt\ PMO S h 7>y^^i:(i*rV t:^P^Ef 
Ztt1rZtX\ NMOS h 7 > V* 9 t \K%\\-f& Z t t1rZ> 0 iffii:iiMOS h 

y yi?^*<Dmun&<D&mt*m^muLx^-&^-hK mos h^^^iE 

ia^vyu*? vs< 0', ^^M;^'l'i:tl)o 
(» 1 <7>H«!l) 

ffi^lb^^U-efi, #&<^-r*-7 Ixv7>?DIR, &7JT-*-7-bl/7 *D0S, 
7Kl/^VyX^AR, TKP^jrb^ACP, 7 y 7* W ^FR£fWTV>& CI £ 
^#«-e^^>o 3^>K^'7 7 7CB, $ltf£Hf-^f&£[IJg§CPG, T VV^^ yy rk 
B, T K V 7> if #1££n [1 S&ATD, n^^Jfn- 7~RPD, 77 y A 7°' ) f* n - 7TPD, 
A7J^-y 7 rDIB, tfiTJ^ y 7 tDOB, -b>7 7>7 0 70 7 7SA, 5^h/W7r 
rn 7 7TO^tL, £ >b ^ -=6 'J -b T ^ -Y MCAHttfc UHyfn- 7'RDEC, 
7-KK7Y ^"WD, 77 5 — rCDEC, 77 9 A -b 1/ 7 7CSEL77 ? I£tt <b tiX^Z> 

o ZZXli, ^^V^^TWMCA^IISLt^LTv^^ p< ^6 -b;v#»tc 

[0 0 12] 

0 2(±, t^VJzfrTUJUCAWffif&mZTFLX^&o * * 'J -t ;vMCtj s \ 7- 
KK7Y /<WDK«MS ZtifzV- KI&WL0, WL1, WL2, WL3, ••• t , 77 7 A -te 7 * 
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CSELKgMjfcSfifcfcr* hUBLO, BL1, BL2, BL3, -0£j£Ht8:»t <b*L£ 0 
y-*«ISL01 f SL23, -3&Wte>^ ^i&maEVSSKl^Sti&o #/.^>;-fcMl 

y, fwmtLt*^3yt'f K#fl-^«b*-6o ^^'Jt^h^yyX 

•/^ * £ LTNMO S h7>i/X? ^^Lt>/^^\ PMO S h 7>y^^A 

h7>y^^^SiL<, PMOSh7>y^^t:it^ ^>^T^^^^;u 
ItO/h^v^NMOS ^7>yX^^l-C^-5 0 J^TT-te, ^^'j-b^b^y 

[0 0 1 3 J 

vX^DIR, ^DOS, f^TK^Xl/yX^AR, T YVTs HcM. 

SIACP, 77^> yT. ^FR, XJj/^y y tDIB, fcB2j^ y 7 tDOB, -b>^7>-7° 
yn y ?SA, 7^f h M y ~7 T 7*n y ^WB& if £ffiJfPl-£$IJfiH§ -^CTL^H^-r * 
o 7Kl/y;A-7 7 7ABIi, fl-SBri* <b O 7 K 1^*ADR£IR f*3S&7 Kl^XAI 

t&*7Kl'^l/^^AR > T K X JttfcSACP, 7 K V^S^^HIi^ATD 
, n >7 7° »; -r'n - ^RPD, *7A7°Vf3- ?TPD^H & 0 7 KV^ S#^^flHIS& 
ATDfi, TOT KV*AIOiIf££|££nU T K UXM&m ^AT&ftmm ^%£.m 

m&tL ztihm&mn* t-o xt YisT.mfem^ kit -fz> 0 ta*7K^ 

Kl^^AS^T Kl/XJt^ACPHm^1-^>o 7 7^*l/y7;^FK(i, 
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FLG*tli^i-^o T Kl^Jt^ACPfi, 7 9 ^FLGri*' 1' <7)i§^ FWT KU*AI 

?Sktmtir-?-tU? ^DOStctliTJi-^o JWfcWfcll, 7F^(7)#li7H; 
ov^T, fi^7 Kl/^AIt«^tM7 Fl/^AStT"i^^^;l/-y-/NOR ( 

[0 0 14] 

□ 77 KV*7'J xrj-^XPDti, n 7 T K V7s £ 7* 1 ; t*u - K U o-)7'J 
7^3 - KT K 1/7RPA£ n^fn- ^RDEC^ffiTJ-T&o D-)f3- ^RDEC^\ n 
•?7'J 7^3- KT KP7RPA££ ^^-f'rj- KL, ^tUC^CT 7 - K K7-f^W 
Dtf\ ^^U-tr^Tl^^MCA^OV- K^^ii^6<j^IEilji-^ 0 *7A7f^^7° 
'J xn-rYPDfi, *7A7Kl/X^7 , 'Jfn-KLT, * 7 Ayjf3-K7 
KU^CPA^r^^A^^-^CDEC^ai^J-r^o # 9 A r*n - ^CDEC^\ * 7 A^ 
'J-rn- KT K lxXCPA£ £ ^ Cfn - K L, -etUlJS ZXU y A -fe 1^ ^ *CSEL 
^V-b^T WMCA^cOtf y M^^ii^W^AtB^^IO^^M-t^o 
[0 0 15] 

ATJ^ 7 rDIBti, jfVU t (DX&tiT- ^DQ<7)t-'- 9 *pftm<V9 4 < > FX 
^ii^, At^t^-^DI^*^^^-^ ?DIR, 7^f^'7 7 7 7'n7^I 

JtU UWW&frT-PmZ&tlT'-niU? ?D0SUttJ7J-F&o 7^ 

rrn -y^WB(±, #&^*!jfp<7)7^ ATJr-'-^DDiSDT, Am^^IO^IEK; 

-T&o t'/77^7 , 7'a v ^SAfi, |W)fJ#^»>{^-f & tf y b&lzjBCt:m&<D-t> 

, i%ai LT-*-*D0£m*-f£o aj^r'-^-bi^^^Dosti, r Ki/^- ©^-^ah 

KJ&CT, f%m L7^-^D0tm#»^-r'-^DROV^-fn^^il^L, mTJr*- 
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[0 0 16] 

[00 1 7] 

J^Ttli, Ell tc^L^IUi^rn 7 ? (Dtp-?Wfflt&)%: & Otzov^Tlftf^-f & c 

te-^-KJ: OfWfPSft, if 7 Mt^2$fo, XtHtimoO, IOlfcSMfrt&o 77^ 
AlKltli, C01b<hC01t, C23b<hC23t, £VHCfflffi&{§-5§--e&£o 
A*>f y ■f-CSL2(i, 4l^NMOS h 7 > ?MNP0, MNP1, MNS0, MNSlt, 2lH 
?>PMO S h =7 >vX*MPS0, MPSl^<b&& 0 NMOS h7>y^^ MNP0, MNP1 
ti\ #31^^-7 Mftfc, »mffiVSSHmti-^>o NMOS h^>vX^MMNS0 
, MNSlh PMO S h 7 y *J7s ^MPSO, MPSlfi, 2j@<7;CMO S h £#J& 
U 3i^^tL7titf h^^Atti^J^IOO, I0H;^M1-^o Cl<7)J:d^> CMOS 

[0 0 18] 

El4(i, Ell ^<D?4 h^y^rrny ?WB^#M£tfLT^£ 0 #&<^° 
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W ff 3 <7)2l@<7)^ 'J -b;W\|5|B# K#&tr^<7>0!|-e£>&o |WINFH#^tf ^ * 'J 
■fe^HRKJfctf, 9>f "7 rWBl£i£tt*U£\ ftfc<7)^ 'j -b &#tffr-e 

££o #&*'^1/*3&£IIII&WPGI±, ^^bfflt^iS^tffl^^-^^^^L 
, #^/"?;i/^j»WP0i:WPlH-en-€'tLth^j-r* o l«/<-;7 rWBlfi, 31@<7>-f 
£2l0<?)2A;frNAND^- h 2fflcONMO S h 7 > *MNC1, MNC 
0^2ffi^PMOSh9>> r X^^ib^^2j@OCMOS/^r- hTM&j£$*l£ 0 # 
^$IJffllffi-^WRim<t ^ff&14-fk^tL, #3i*-r*-^DI0, DIlKJfcDT, 
;i^HWP0, WPltcAm^lIIOO, I0l*^^1-*o -^tCMOS/Uy- h 

[0 0 19] 

H5(i, EI 1 *0 7 7^Vv;**FR<7)^J&#a£^LT^&o 21i<7>2A7J N O R 

•byhSfts ^^FLG^'O' ^f£> *%00*§&*lftf^OR|*^ 

<^*IJ®ffi-^WRITtC «tO, 7 y ^SRL^-b y Y £ tu 7 9 ^*FLG^' 1' t £ & 0 CI O 
• *> • 'J -by Ms^PORti, m%i<7)^V- -tV-'J-bv 

[0 0 2 0] 

v&Zo mmmm^x<o, mi^^m^r vu^^^^^ar^ 

&f£##&*f - *DRri s, J -by h $ tl& 0 Z<ntz*b, 'J-tn $ ft 
TFUXAS<DT KVX ttfflLT, m##&<&7~-*DR&ai7j7~-* £1" 
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DR7& s ^H^>5>iT% 7 7 ^FLGri*' 0" t & 0 , -=6 V -t;V7 W ^£><7>^ai 

[0 0 2 1 ] 

- • * > • 'J -te v Ym^VOWXt) V) ««J±VSS£ 7 y ^SmzXtl LT & , 

nutz^mzmMx^&o *<Dm&, ^7- ■ • y-ty Mt-^poRogeit^ 

o 

[0 0 2 2] 

y^-SRL, >f 3S£|Uj&DLS<h 21® <7)-f t2AANANDy- 

Wmz «t •) , 7 * ^SRL^-fc y h $ 7 7 ^TLG^' 1' t % h a *<D&. &Mm 

•7 5 ^flg^'O' t mtem&DUiizit, * * >; ^offl^fcffiffiKjisffitfL'ffc 

WKlS£fca&ll#H*#fc-£&o jl^SI&DLSKli, 7 4 - ^ -^WFB^\ 
#&MJfiMf-^WRITJ: 19 ^/N'^^tS**® < J: 9 &S$£fl#F* l l£3#*:-£&o -ft 
K J: (K #&^$lJWf -tWRITi: 7 - V* v ? m^WBfimmiZ' 1' £ * o 

[0 0 2 3] 

i 5 L 7 7 ^ P y ^ ^ tffl i/^ t f 7 - • * > • 'J-t7 h#-^(i, « 

immtzyvrFLGtf'o' £%& 0 ^<Dtznb, mm&xmzmmLmm v ^i&t% 

[0 0 2 4] 
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L (H2 4>COWLO, WL1, WL2, WL3, •••) tfty%kz.htiZ> 0 ©Jf^lffi-^CMDcT)— U"C$> 
h <f- y "7° • -t V 9 h • /^'-M-^-CSb t*7 4 Y • x. * - • /<— ^WEb75 ? n >7 1/ 
1 % %> z\ £ HJ: i) . #^<^gJ^M -^writ^' r t tt «9 , #&<&Kjfe m=rt>*i 

x JKESflfclfy HSBL (H2 ^OBLO, BL1, BL2, BL3, •••) %mW)-f2>o Z\Z 
t\ A*Din* s, 0"C*Mf, tf '-y HHBL£-b y hmJEVSETH^Sd-r*^ TT? 
&*U2\ tfy M£BL£3»mJEVSS^'f£o 0 ■;/•/• -bl^^ h • y^-m-^-CSbty 

& & «t ^ #^<^$ij^{=-^writ^' o' £ & •) , tr y h mBL^mmsNss^zm l 
[0 02 5] 

A^jDin^/s'; y Kt^^^t^lgf^o @7*m A^JDin^'O' X$> 
tiii, *<7>ii\sy VmzmWjLX* fiiJiW^^it^lti/^o A 
^Din^'l'-CabtLt^ /^'J y YXh%> Z. bffi&fcLXfrb \£ v M£ £ L T , 
\£y Ym*WMirZ>^)i<7,W i * ! &< U HR^ ^ 'J ^ ^^ffi^bS^o^i^ 

^x±.\,z^tf±.^x^nm$tfmxfx Lt 0 c\ t £|5£ill-c^&o -eois* 

[0 0 2 6] 
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HSRT KU*ADRtf>»#K)8i:"t\ 7 - K»WL**«HftA «b ti& 0 7 7 
1' <7>jfe§£\ T K Uxm&m^ATWlsX IZ X t) , T K WXJtttSACP** 
rtSBT KV*AI 7 KUXAS&Jtij&U T Kl/^-tfi 

-i-AH^ai^ji-^o T KP*— SfrB^AH^'O'^*^ -fe >X 7 > zftfA&JjmiO 

U**D0Sfi. -b>*7 Vf-fu y ^^m^J-e^^IIttiLT-'-^DO^. tbTjx- 

m zuh, tr y v mButmmmsyss iz u tz ti & 0 r- 9 -t v * 9 dos \t , 

[0 0 2 7] 

mxitm&^m^itmmzm&^mm^nx^m^^^z^^z tzmsttzz 

*DIR, Bi1j7*~-?-kU? ?WS, f^TKl'^l/y^^AR, T K P * JfcEc&AC 
7rCB, T K V7.^-j V tAB, n -7 yj r'a - ^"RPD, ij 
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^Ayj-f^-^CPD, Ajjs^v 7 tDIB, tU^^- - y 7 T D0B, ^r>^7>7Vn 
LTn^T-'rj-^RDEC, 7- KK9>r '<WD, * 7 Ar'n-^CDEC, ^^A-tlx^ 

[0 0 2 8] 

tR^n^CLK^tT, ra^n y ^CLKI^ttl^-t^o .r<7)|*jgB? n y ^CLKI 

ADR£IRiJ&^ 1*185 T KU*Al£ffi;fr^-& 0 EI ltC^ L^^raJWsdtffl^ffc^ * 

f^Srfir 0 T Kl^*fiH#U ffc##&*T Kl/XAS£T Kl^JfcK&ACPKffl;*} 

Kl^XAS^^^1--7^^FLG^m^i-^o T K l^X Jt^ffACPti, "7^^ 
FlG* f, ro*£\ rt^T KP^AI<h^f#^T Kl/^AS^JtKL, T 
^t-^AH^r. -b>^T>-7°ro y ?SA<h ftTJ^- ? ^ lx? ?D0Stcm7j-r£ o 
[0 0 2 9l 

n77Kl/77°'J -r n - ^XPD(±, n -7 7>; - Kr K VXRPA£ o u 7* a - 
^'RDEC^ttJTJU n^T--rr-yRDEC^\ n -7 T^rr- Kr KV*RPA££ £>t; 
7*3— K L, -ttiltZfc- - K K7 / f ^WDt^ p< -=e -tr;ur WMCA4*<£>7 - 
K«ft*aKWJCJC»i-* 0 *7A7KV^7''J73-/YPDIi, ij^U-y" 

■J 7^3 - K7 K U*CPA& *7Afn- ^CDEC^m^J L, ii^^T^- ^CDECrt* 
„ # ^A"7°'; fn- FT KU*CPA££ ^IC-fri- KU * tl izj& C X iJ 9 A -b 
l^*CSEL#\ **:V*.)\,y\,4W,k*<n\Z-y h**S#WfcAffi:fci»I0K#|l|& 

[0 0 3 0] 

J^ti^y "7 rDIB(i> ^|5tOAfflytlf-^DQ<Of-^^, FW* n *CLKI 
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FA-^T/n^l^l^o tMf-^ Uv*?DIRfi, ^ct)*:^^^ 

itiTJ-f&o 7 0A7 7r7*D^lli, #&<^1MWA;^-*DIKSI:-C, 
AtBtl^I0^IEll)i-^o -fe>X7>7Vn y ^SA(i, fTcffi LKj^^AdtStl^IOco 
ff-^SriiillLTflSiJU I^mLr-'-^D0^l±i^1-^o ffiTjx- * fe 1/ 9 ^D0S(i 
, T KU^- SMT^AHKIECT. f^ffi L * DO £ &##&<^ t*- ^DROv^-ftL 

LKI^SCT, m^-r-^DS^Am^T-*-^DQ^ai7J-t--5»o 
[0 0 3 1 ] 

EI 1 0 ti. v4 Ymit-vy*? 4 < >^WJ^7fLT(/^ 0 n y ^CLKOja 

L^S^$ S&^WtP^WRITrt** 1' & 0 , 77 ^FLG^' 1' t %2>o Aft 
^•r*-^DQ^^)A^Din^A^J^^u/ "7 rDIBKflfcO&i ft, M&BL 
%mW)1r & 0 A^JDin^' 0' "C£> *U£\ If y h |&BL£fe y h mEVSETKJK 
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